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This invention relates to a process for preparing 

pyriniido(6, 1 -a ) i s oquino den ittves of the formuUl 

I shown in the drawings accompanyini^ ti.is specification. 
In vinich r\ and stand for hydrogen^ hydroxy, 
dikoxy, dialkylphosphlnyldifcoxY, acyloxy or halogen; ^ny | 
two of R , h' and B , /^hen in adjacent positions and takcr^l 
together form a methy ienedioxy or an ethylenedioxy groups j 
one of ana stands for a pair of electrof»3 and the ot^ 
stands for aikyl* cycioalkyi, hydro?<y aikyi , alkoxyalkylt | 
dlalkoxyalkyi, haloalkyl, diaikylarainoalkyi , aralkyl, 
heterocyclically substituted alkyX, diail:yiphosphiny Ul>:irif5j 
acyl and optionally substituted aryl denoting af^ arow^Uc 
hydrocarbon group having up to 10 carbon atoms i and 
stands for hydrogen^ lower alkoxy, alkylamino, didlkylaffiiMjj 
aryiamino, aikyl substituted by a 5- or 6-meiabered carbon ij 
ring containing upto 3 hetero atoms selected frosa the grouj^l 

of O and S, alkyl, cycioalkyi. hydroxyalkyi , aikoxyalkyl 



(iialkoxyalkyl. haloalkyl, diaikylaminoalkyl, aralkyli 
and optionally substituted aryl denoting an aromatic 
hydrocarbon group having upto 10 carbon atoms and their 
acid addition salts. 

The present invention provides a process for preparing 
pyrimido (6.1-a)isoquinolin-4--one derivatives of aforesaid 
foxisiula 1 and their acid addition salts, which comprises i| 
tautomeric compound of the formula la and/or lb shown in 

-^ns accompanying this specification, in which R,l 

^fined above; one of and R^ stands for^ 

2 

ther stands for hydrogeni R 
ned above with a compound 



'.hi HA ^ *»h*?jrtin R stands for alkyi^ cyclo«lkyl, 

MroxyalkyI, Alkoxyalkyi, dialkoitvcilk I, haioaUyl, 

JldikYUminocs Iky 1, aralkyl, heterocycl i ally subslitutvd 

iliiyl. dialky lohospt^iny la.lkyi ^ acyl and optionally Aubstitut#cl 

i«Yl dfrnoting an aromatic hydrocarbon group having upto 

0 carbon atoms and X stands for halogen such as chiorlna^ 

O 
It 

broTiinff or Iodine or O- C^OR* in which R' i^ lower alkyl 

;ln ths presence of a solvent such as herein described and if 

5e^ired c^^nvr rt liiq the result! nq free base into an acid 
idailLon sait such as herein described in known nanner. 
I? Rrefcrmbly, the reaction of the tautomeric compound 

h . 

§f the 5aid formvilo la and/or lb with i\ compound of the «aio 

forouia RX \ s carried ovt in the presence of a base such as 

k. 

tm^iri described or a salt such as herein described, 

Pr«f if^rabiy , the reaction of the tautomeric compound of 

ihft said formula la And/ox lb with a compound of the said 
iirniula RX is accelerated or completed by heating the reaction 
iinture to the hoi liny point of the compound of the said 
Innauio RX or *whe Sriid solvere 

; The solvents, arc, foe oxampie, polar solvents such as 
m^thylf ormanii<He. ,diirr.^?thylsulf oxide, halogenated aliphatic 
Ivilrocarbons such as chloroform, alkanols such as methanol, 
pitanol, ketone such as acetone, aprotic solvent such as 
|lgh boiling ethor such as diethylene glycol dimethylether. 
I i^n the said formula RX, in the case of R being phenyl, 
^phenyl nucleus carries appropriate substituents for 
i^tTJple electron »wi thdrawino groups like the nitro group 
liorder that the hallde has a sufficient reactivity. 

- . 3 ^ 



as potassium carbonat*-, alkali metal hyitlde such iudlyt|| 
hydridP, tPi.t-i.4ry ;»min*^ such as t • Le thy i nmlno , acid acceptj 
01 BC^ivenqer such as . ^ a 20bi cy c icnonene , Examples of tht J 
•»a-tt aro metal fluoride such a*, potassium fluoride. 

Examples of the compound of the said formula HX, In 

^ SI 

*itfhlch R is acyl aad X stdn<1s for halogen or U-C-UH', in 
which R' is lower alkyl, are ocyi halide or acyl anhydridii^ 
In whxch the acyl (|roup is an alkanoyl group having at moi\M 
6 carbon atoms, for example, acetyl or an aroyl groupp forj 
exampli; benzoyl, in which the phenyl nucleus carries appr«p^u 
substituents for example electron withdrawing subs tl tuenti^^.i 
like the nltro group in order that the halide has a sufflci^l 
reactivity to provide the desired product and the halogefi 
chlorine in the presence of n base such as alkali metal carboH 

such as potassium carbonate or tertiary amine such aa 

trlethylamine. 

In our Indian patent application no. 147624 (formerly | 
application no. 433/BQM/76) from which this application na» 
been divided out we have describti»d and claimed a process foi 
the preparation of the tautomeric compound of the said 

formula la and/or lb. 

12 4 5 ^ 

If R , R , R and R stand fur lower alkoxy groups thoii 

having upto 3 carbon atoms are suitable. ^ 

14 5 

Suitable acyloxy groups for R\ R and R are Uiose in 
which the acyl group is linear or branched C^-C^ alkanoyl, 4 
for example acetyle, or aroyl, especially benioyl in which t 
the phenyl nucleus is substituted one to three times by 
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^hilogen, nltro, hydroxy, C^- olkoxy and C^^C^ ailcyl« 
If R\ R and R stand for halogen, chlorine ifr pr 
Suitable dialky Iphosphiny lalkoicy groups for r\ R^ 



1^ ^nd R are those in t^htch the alkyi and alkoxy group*; carry 

I' 

atoast 3 carbon otoms, for example^ dlaethylphosphiny imethoxy. 
Especially suitable alkylamino or dialkylamino groupt 
|.for R^ are those in which the alkyl groups have at most 3 

rTcatbon atoms, for example, methylamino or dimethyianino, 

i ■ ^ ' 2 • 

■^^ Suitable arylamino groups for R are phenylamino groups 
?'in which the phenyl residue Is substituted one or nore tiaee 

Hf halogen, for example chlorine^ C^-C^ alkyl, for example 

lattnyl or nitro* A suitable nitrogen-containing heterocyclic 
|iBlno group for R is, for example, the N<^morpholinoamino 
^group. 

As alkyl groups for R^^ R^ and R^ there can be used those 
ihsving at most 6 carbon atoms, for example methyl, ethyl » 
-propyl, isop ropyl. butyl, laobutyl, sec , butyl or tert , 
[gbtityl. 

Suitable cycloalkyl groups for R^, R and R are those 
living at most 6 carbon atoms » for example cyclohexyl. 

In the case of R^, R^ and R^ being a substituted alkyl 
^grbup there are used those having upto 6 carbon atoms and 
^bstituted by one or two hydroxy or C^-C^ alkoxy groups, 
ilaiogen atoms, for example, chlorine, amino or di(C^-C^' 
lityDamino, dialky Iphosphiny lalkyl, for example dimethyl- 
liliib sph iny Ime thy 1 « 

Examples of aralkyl groups for R^, R^ and R^ are those 
•ving at most 8 carbon atoms* In which the aryl group is 



mono- or polysubstituted. cspeclaliy t Ostltuted on«, t« 
or three times by the substitgents defi.-d above fox r\ 

Suitable heterocyclic alkyl groups for B^, r3 H* 
•re, for example, furfuryl and tetrahydrofurfury 1. 

Suitable examples of aryl groups for H^, R"' and R* 
are phenyl groups optionally aubstttuted one or several ILmH' 
preferably one, two or three times by halogen, for example,- 
fluorine, chlorine and bromine, C^-Cg alkyl and Cj-C^ 
alkoxy, for example methyl, ethyl, methoxy and ethoxy, 
haloalkyl. for example trifluoro methyl, amino or hydroxy, 
In the latter the hydrogen atom possibly being replaced by 4 
alkali metal, for example sodium. 

Suitable nitrogen-containing heterocyclic groups are, i 
for example, pyrrolidino, piperidino, morphollno and piperad 
optionally substituted by alkyl, alkoxycarbonyl. aryl or | 
a nitrogen heterocycle, the terms alkyl. alkoxy, aryl and 
nitrogen heterocycle having the above meaning. 

Examples of suitable acyl groups for R^, and R* 
are linear ox branched C,-C^ alkanoyl, such as acetyl or 
aroyl, such as benzoyl, wherein the phenyl residue Is 
Aubstltuted one or several times by the substituenta defined^ 
above for R » R . and mhen they represent an aryl group* 

As salts of the pyrxinido(6r 1^a)i8oqulnolin-'2^ne 
derivativea of the invention are mentioned, by way of 
example, those of inorganic or organic acids, for example, 
the hydrochlorides, hydrobromides, sulfates, phosphates, 
acetates, oxalates, tartratea» citrates, maleates or fuaarat«« 

Preferred substituents are i 
alkoxy for R^ and B^, hydrogen for R^^ 



.Ikyl or Phenyl optionally .ub.ntufd on. to th, 

defined above for R^, 

|rC^ .IkyU cycloelfcyl, .«b.tlt«t.d .Ikyl, .r.Uyi 
|itt.rocytlle elkyl. .ubetltutod aryi .™i c r * 

Particularly prof.rrad ooi««u„d. of the fo«.ul. , 
|« the drawing, .eco.panylng thi. epecificatlon .r. , 

10-di„et.oxy.3-„ethyl-2-«a.ltyU.lno-3,4.6.7-t.tr.hyd, 
Wrl«ldo(6.i.a)i.oq„i„oli„-4.on. hydrochiorid., 

|.10.dl„.thOKy.2.(N-„ethyl.2.4.6.tri»ethyla„iUV,o)-..7- 
'lhrdro.4S-pyxi„i^o(6.,.a)i.o^inolin-<-o„e hydrochloride 

|l0.dl.ethoxy-2.(N-i.opropyl-2.4.6.tri.ethyl,niUno)^.T: 
•jt.ydro-4a.pyrimldo( 6 . ! ~a ) 1 80qulnoli„.4-one . 

|lO-dl„ethOKy-3-i,opropyl.2-«o.ityll.ino.3X6.7-tetrahyd 
«-pyri«ldo(6. 1 -a }i80qulnolin-4_ono, 

|l0.dl«etho.y-2-(N.ethyl.2,4,6.trln,ethylaniIi„o).6.7- 
|hydro-41i-pyri«ldo(6» l-a)laoqulnolln-4-one, 

|rO,dl.ethoxy.3-ethyl.2^e.ityll„i„p.3.4.6!7.t.trahyd«-2^ 
|ti«ido( 6, 1 -a ) i 8oqulnoHn-4-one» 

|l«-di«ethoxy-2(N-acotyl-2^,6.trl«ethylaniU„c)-6.7- 
|hydro.4K-pynmldo(6.l-a)i«oqulnolln-4-one. 

In the following Table I there are li.ted of the 

pyri«ldo(6,t-a)iaoquinoUn^one derivative, according 
.the invention, the .tructur. of which corre.pond. to 
it Of the tautoeier of formal. la .hown in the drawing. 
M?WBpanying this specification. 
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The Pirr.-.i>ioU,>-s)J.8c.:iuir»oilr»-4..onp derivatives of the 
I ..Id forrr..U« 1 po.,,^--. vaiuonJ* pharmac logical proportias, for 

blaod pressure lowering proparl.es as demonstrated in 
I csts and hronchodi .U torv oroperties demon* tr« by 

I anxagonl .^ lo hi s tarr.ln.- induced bronchoconstri ctlon in gu.laee 
|plfls. .r.U-^ii«rglc properties as demonstrated by the inhibition 
|.of p,sclve cutaneous anaphylaxis (pc3) In rat. and local anaeath- 
ttlc properties. 

I -0«ing to the hypotensive activity the novel cc,n,pounds ar.j 
I citable for the treatment and prevention of heart and circulatory 
^diseases, tor oi^mple essential ^nd malignant hypertonia. Neart 
|insuffic».3ncy. Angina Pretoria and disturbances of the peripr,*,*! 
^-circulation. The novel coapounds can also be uaed in r.c^binatien 
|lth other pnarmacoloyically active substances, for exan.pi« with 
|lur..tit*, antiarrhythmic agents, 6 -blockers, tranqui Jirers 
)itdrt v^sodiXating dg&nts and hypolipidemics. 

Because of their bronciiodl iato-y and iifttielierglc ^flect, 
|h« novel compound* c^n be used for the treatment and prevention 
p diseases of^the respirat-ry ^yst^ci. for example bionchlai 
i|thad, chronic bronchitis, emphyseiDiS ^nd ;iXlergies such ar, 
erglc asthma, hay fever» alleroic rhinitis conjunctivitis 
picaria. The novel coRipounds can also be used in combinaUon 
Ith other pharmacologically <ictivo subst^ncec such corti- 
|«teorids. eympathominctics, xanthini. derivatives, antihistamines, 

luiiizers, cardiac stimulants • 
1^ The active siibstances according to the Invention can be 
itoinlstered pprorally. parenteraiiy { intrsmuscularly . if;trav-»>.. 

fifUy, *ubcutaneou5ly), rectaliy or topically, optlonaily in 
in*:TOita of an aerosol » 



r*v- ^^f following doses are used in mAiRwalS; oar ticul.-»rl v m^ntto 
IMuce the blood pressure; a daily dios^B of 0.1 to P.no a^q '.i..-,:,qe 
IS*i?;^ 25^ mg; as bronc.^ -ispasmoly ti c .«nd c^n tici 1 i .rcU ' .me.- 1 : 
dose of t to nao mg, dosage unit i to VOO mo. ' 



.11 - 



r 



J -7 -f- 7'' 
« rtn> t »» t » * «• 1 ri r» i> i-m«i co.luv]t«:ALXy 

i.r*r,«r«T^«r,«o i„t.c. M»o^4 fo»^. of -omi « Ciot, . for 

i3 



■naixe starcn. «rhJc/i can be used -,j t*. 

-.'stances ..c. a. ..«nesXu„ .te.rate r.e """"^ 
. .. ^ . , ' e-rate. Tfte compositions can *»i 

m ^n. ro^ ^^^^ ^^^^^^^^ 

vegela^l. .n<i anim^j oiU can Ue used, for e,a«pi. .unno.„ 
cod-liver oil. 

In emergency situation , the active compounds, can Oe aA»Jn| 
intravenously. To this end, the active compounds or t/ie physuM 
ioleTable salts thereof, as f<ir as the/ have a sufficient soiubiffl 
are dissoived in the usual auxiliaries, which may also act as oii^ 

intermediary or Duffer. 

Physiologically tolerataie sait^. are formed, for example, witj 

the following acids; hydrochloric acid, hydroDroralc acid and hydm 
phosphoric acid, sulfonic <icid, me thylsui f uri c acid, ami do sulfonica 
nitric acid , tartartic acid, lactic acid, malonic acid, funiarici¥ 
oxalic acid, citric acid, malic acid, mucic acid, benzoic acid, it 
acid, aceturic acid, embonic acid, naphthalene^l ,5«disulfonic 

ascorbic acid, phenylacetic acid, p-'aminosalicyclic acid, hydroxyiM 

P 

sulfonic acid, benzene-su If onl c acid or synthetic resvins contdinii|{^ 
groups^ for example those having fiin ion exchange effect 

Suitable solvents for intravenous admini G tration are, for ei 
water, physiological sodiu^n chloride solution or dilute alconou l| 
othanol propanediol or glycerol; furthermore sugar solutions, sucJ)| 
glucose or mannitol solutions, or a mixture of the aforesaid solv€^ 



^th» following examples Illustrate th« invention* 

EXAMPLE 1 

[i) 9.10--Dirftethoxv>>3-methvi^2^tBe8itYlimino^3,4,6;7> 
phvdro-2H->DYrlmido(6,1-a>ls oquinoli n-4^Qne and itm hydrochloride 

J^b) 9.iQ-dimeth oxv>2>(N^niethyl^2,4,6^trimethYianilinoU6. 
iiivdro-4H>PYrimldo(6. 1«-a )isoQuinolin-4^one and its hydrochloride 

»u»p«nsion of 9, tO-dimethoxy-2-(2,4 ,6-t^imothylaniiino)- 
|^hydro-4^, -pyrimido(6, t-a)isoquinolin-4-on« (3.0 g)» anhydrous 

ilivtm carbonate (I'^^O g) and methyl iodide (45.0 mi) In acetona 
I^^O tti) la heated under reflux for 15 hours. The reaction nixture 

J «nd filtered. The fiitrati l6 concentrated under reduced 
whereby a residue la obtained. Chromatography of the residue 
^silica gel using benzene-chiorof ortti (Ul) as eiuent gives the desirs 
bisss s) 2»3 g,m*p. 1&1-1&2^ and b)0,l5 g, tt.p« 175-1 76**C, 
hydrochlorides are prepared from the bases by dissolving the free bas 
Ichloromethane and treating the solution with a solution of etherai 

Chloric acid. They are crystallized from dichloro-raethane/petroleua 

f - 

^^p, 60-80^0 or dichloromethane/ethyl acetate or ethanol- 
llfther, M.p. of hydrochloride a) 198-200**C. m,p. of hydrochloride 
il91**C, 

EXAMPLE 2 

) ^.10->Diiftethe^Y-2>>(K^ isopropvl-2.4.6-trimethvlanilino)- 
Plihvdro-4H>PYrimido( 6> 1>^ayi6oquin olin^4'->one and 

f) 9.1 0^di»etho>cv^3>i s oprowl-2-me8i tyllmlno»3 .4 . 6 . 7^ 
Y ^yo-2H-oyrimidof 6 . 1-a )is oQuinolin^4«one 

|l0-0l»ethony-2-C 2 ,4» 6^tr ii»e thylaniilno ) -6 , 7-dihydro*-4ii- ^ 
So(6,1-a)isoquinolin-4-one {5.85 g) and diraethylformamide ( 30 nl) 
^•d to oil-free aodium hydride (t,5 g). The mixture is heatad for 

13 - 



:> minutes to 1 lO C and inert coolifO to room tonri, -t-A'a ture I«opropylfl 
g) is iidoed av^-J th<; wnviXo is -.ea u^d to 1| '^C ;or 40 houi %. Afll 
cooling, methanol is addeti t;. tne riiaction ^nf^xturer an.:J the B;ilv«ntil 
removed under roduc^ifci presswrvr. Th« ro^j^du^r i« €xtract«t: with chlojj 
the extract ^lasheci with water, c^ijca aver ^-oUium auJfate ^ifict ?vaporffl 
dryness. The residue it chxomatocirrrtpnoci to cjlve tho bai^en 



feKAMPLr 3 

«> 9. 10>>Dlin!?thr.xY^:j^(N^e Ui>-l-^2. 4 , 6- >tr ime tny iani 1 ino 

6 J, 7- Q I by d r ^^H - p y ^ j.mi-; j S:_jJ^_^J_j'- } i. - - •~9t'i & a n ci 

: gH'-pvriinido(6> '.--a>isc.qu j noi\u-- 

Example y is rev?*? : ted ch t?; • f»xr;i>pt.ion that ethy-^ iodiae ii^| 
U36d instead of methyl iocii«£o- 
PftOciiCUR£ B : 

9^ 1 thoxv- :>->l 2 , ^ ^6 ' 'ri me ttv/lcuii li no )-t>>7< dihydro-^ 

4H-pyrimido(6, i-d )is<>quiriolit;-*^-cne 10*5 ond potassium fIuorid#i(| 
are added to csltttethy ifoimaciildtr (10 mi), Thi; mixture is heated to 10 

for 1 hour and then cooled. Exhyl hoziiae (0,2 g) is cfdded and the>| 
heatiid to lOO^C for 40 nour^i* Xhti i?oXy«nt i» retaoved und^ax reduci 
presfture and the residue worked up a3 descrit^ed in Example 2« 

The procedures A and B yield the two Isomers in different 
proportions. Free fcaae a) ai*p. 16^l65^C| 
free base b) nk.p. 142-143*^C. 



CLAIM : 



A process for preparing pharmacologically actlva pyrimido'i 
(6t 1'-a)isoquinolin-4-one darlvativet of tha foroula I ^ 
shown in the drawings accompanying thit specification^ 
in which , and stand for hydrogen^ hydroxy, lo««r 
aikoxyt dialkylphosphinyialkoxy * acyloxy or halogen} any 
two of r\ R^ and R^ when in adjacent positions and taken 
together form a siethylenedioxy or an ethylencdioxy groupi 
one of and R^ stands for a pair of electrooe and the 
other stands for alkyl, cycloalkyi^. hydroxyalkyl* alkovy* 
alkyl» dialkoxyalkyiv haioalkyi, dialkylaminoalkyi« 

aralkyl» heterocyclically substituted alkyl» dialkyl« 

phosphinylalkYi» acyl and optionally substituted aryl 
denoting an arooiatic hydrocarbon group hairing upto 10 
carbon atoms; and stands for hydrogen, lower alkoxy, 
aikylamino, dtalkylamino, arylamino, alkyl substituted by 
a or ^membered carbon ring containing upto 3 l^etero 
atoms selected from the group of O and S, alkyl, 
cycloalkyl, hydroxyalkyi, alkoxyalkyl, dialkoxyalkyl, 
haloalkyl, dialkylaminoalkyl, aralkyl and optionally 
■ubstituted aryl denoting an aromatic hydrocarbon group 
having upto 10 carbon atoms and their acid addition salts 
which comprisea reacting a tautomeric compound of the 
formula la and/or lb shown in the drawings accompanying 
this specification in which r\ R"^ and R^ are as defintd 
above! one of R^ and R* stands for a pair of electrons 



and the other stands for hytfrogeni ,tands for th» groups 
mentioned above with » compound of the formula RX. -herein ' 
I 8 stands for alKyl, cycloalkyl. hydroKyalkyl , allcoxy aUyi, 
I dlsUoxyalkyl. haloalkyl. dlaiky laminoaUyl, ar.lkyi, . 
I heteroeycllcally substituted alkyl, dlalkylphosphlnylalkyl. 
|»cyl and optionally substituted aryl denoting an aronatlc 
I hydrocarbon group having upto lO carbon atoms and X stands 
l^for haloqen such as chlorine, bromine or Iodine or 

r ■ 

|^0,C-OR', In which R' is lowr alkyl In the presence of a 
| «oIvent Buch as herein described and If desired converting the 
^.resulting free base into an add addition salt such as herein 
^•described in known manner. 

^- A process as claimed In claim 1 , where4n the reaction of 
gthc tautomeric compound of the said formula la and/or lb 
|Iwlth d compound of the said formula RX is earried out in 
|: the presence of a base such as herain dascribad or a salt 
Ifiuch as herein described. 

|A process as claimed in claim 1 or 2» M^arein the reaction 
the tautomeric compound of th# said formula la and/or 
it #ith a compound of the said formula RX is accelerated or 
|compieted by heating the reaction mixture to the boiling 

^pbint of the compound of the said formula RX or the said 
Itolvent* 

^ process for preparing pharmacologically active pyrimldo 
X*,1-a) isoquinolin«-4~one derivatives of the formula 1 
fihomh in the drawrings accompanying this specification and 



n 



,t% d«flnfd in clala t and tli«ir acid ddltion^«altt 

substantially aa harain daacribad part ctilarLy with 
rafaranca to Examplaa 1 to 4. 



Da tad thla 13 th day of Decambar 1979. 




,M»A« Josa) 
Of UeFENNING & DePENHIMl 
Agent for tha Appiicantl 



« Id « 
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